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An ExtraB of the Journal Des Scavans. of April 2 2 
ft. N. 1686. Giving an account of two new Satel- 
lites of Saturn, difcovered lately by Mr. Caffini at 
the Royal Obfervatory at Paris. 

THe Variety of wonderful Difcoveries, which have been 
made this Century in the Heavens, fince the in- 
vention of the Telefcope y and the great Utility that may 
poffibly be drawn therefrom, forperfe&ing natural Know- 
ledg, and the Arts neceffary to the Commerce and Society 
of Mankind, has incited Aftronomers more ftri&ly to Exa- 
mine, if there were not yet fomething considerable, that had 
not been hitherto perceived. 

The diligence of thofe that have gon before, having left 
only the moft difficult and obiiire Objects to difcover, 
thefe Satellites of Saturn which are eminently fo, by rea- 
fon of their Smallnels and great Diftance from the Sun and 
Earth, have fallen to the fhare of Sign. Cajjinl ; who being 
furnifhed with Tele/copes of an extraordinary length and 
goodnefs, has been able to fee deeper into the Heavens, 
than thofe that have hitherto attempted. Mr. Hugens in- 
deed found out one of them, viz. the fourth and biggeft a- 
bout thirty Years fince, and made out the Theory of the 
Ring or dnfee of Saturn till then unknown ; but it feems 
there remained yet four others to difcover. The middlemoft 
and outermoft, or third and lift Sign. Caffini difcovered in 
the years 1671,72 and 73, an account whereof is to beieeti 
at large in Number 92 of thefe Tranfactions j the two in- 
nermoft were referved to this p relent time for the fame Ob- 
ferver, having now lately gotten yet better Tele/copes. The 
account he gives of thefe Difcoverys is as follows. 

I. The 
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The Diftance and Period ofthefrft Satellite. 

The firfr. or innermost Satellite of Saturn, by the Observa- 
tions hitherto made, is never diftant from his Ring, above 
two thirds of the apparent length of the lame Ring, which 
we take for the meafure of the distances of thefe Satellites : 
and it makes one Revolution about him, in one day, 21 
hours and 19 minutes, Wherefore in lefs than two days 
it makes two Conjunctions with Saturn, the one in the up- 
per part of hisOrbe, and the other in the lower part ; and 
the Ring taking up thegreateft part of the Diameter of the 
Circle, wherein this Satellite makes its Revolution, thefe 
Conjunctions are of a long continuance, in refpect of the 
whole Revolution, it being 8 hours and half in palling the 
length of the Ring, which at preient hides it every day for 
fo long time ; and longer too, becaule it is very hard to be 
dillinguifhed, when it is very near the Ring. 

This happens particularly for thefe two or three years,.. 
•when the Pofition of the Ring, in refpect of the Earth, being- 
very Oblique, it appears very narrow ; and the Circle of 
this Satelllts Orb being nearly in the fame plain with it 3 
they appear very dole together. In the following years 
when the Ring and die Orbs of thefe Satellites fliall be more 
open, there will be a greater di (lance in Latitude between 
this Satellite and the Ring,, and it may be leen both above 
and below the Anjh, which at preient cannot be. 

Thefe Conjunctions of fo long duration banning often at 
the times moft proper to obfer/e Saturn, have frequently 
hundred the feeing cf this Satellite', and particularly before 
we had found the Rales of its Motion, fo as to be able to 
prepare to observe it, at the times when it was far from its 
Conjunction. And feeinrr one Conjunction begins 14 hours 
after another is linifhed, and that each lairs 8 hours and 
half 5 whenever we hapned tooblerve after the beginning of 
a. Conjunction, and continued the following days to observe 
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about the fame hour, there would be p or 10 days wherein 
this Satellite could not at all he feen, for this only reafon : and 
if the courfe of the Qbfervation were interrupted by ill 
Weather or any other caufe, it has been above ao or 22 
days before it could be feen again : So it hapned loon af- 
ter the firft difcovery thereof, the which has for this caufe 
been incomparably more difficult to make, than any other 
hitherto made. 

The Difiance and Period of 'the fecond Satellite. 

The fecond orpenintime Satellite of Saturn, according to 
the Obfervations hitherto made, is but three quarters of the 
length of his Ring diilant therefrom, and makes his Re- 
volution about him in 2 days, 17 hours and 43 minutes. 

There feldome paffes a day wherein it is not joyncd to 
Saturn, either in the upper or lower part of its Orb. The 
Gonjunclions or times wherein it paries the whole length 
of the Ring, lad 8 hours ; and 25 hours after one ends ano- 
ther begins. By reaiba that at firft it could not be drain- 
guifhed, when it was not at a good diftance from the 
Ring, and before we had found out the Rules of its Motion, 
to forefee the times proper to obferve it, we were feveral 
days without feeing it. Afterwards it was di [covered one 
day to the EafizvarJ, the next day to the Weft-ward, and 
the third or fourth day at the fame hour, it was again in 
Conjunction with Saturn : and fo becaufe the firft for ieve- 
ral days together could not be feen at the fame hour, it oft- 
en hapned that neither the one nor the other was Vifble., 
and when one began to appear, it was uncertain which of 
the two it was, both of them fhewing thcmielves alternat- 
ly one day on the Baft fide, and the next day on the // bb 
fide. 

This diftinclicn was ft ill more difficult, for that the din- 
e"en<:c of their Elongations is fo little, that for the moll 
part the fecond Satellite is found within the limits of the E- 
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longations of the firft, which Hkewife made it hard to de- 
termine their Degreffions. It was not without a great 
number of choife Obfervations, that it was concluded that 
the proportion of the digreffion of the fecond, to that of the 
firft, counting both from the Center of Saturn,, is as 22 
to- 17. 

The Rule of the Proportion, that is Between the Di~ 
fiances and the times of their Periods. 

The time wherein the fecond Satellite makes its Revolu- 
tion, is to the time wherein the firft makes its,, is as a4|to 
17, which is a greater Proportion by half a Degree than 
that of the Diftances, viz. 2 2 to 17. This is that very lame 
Proportion which Kepler obferves, between the Diftances 
& Periods of the primary ^Planets, and which we have found 
between the other Satellites of Saturn, upon our former dil- 
covery, and is verified in the Satellites of 'Jupiter, There 
is nothing that better ftiews the admirable Harmony of the 
particular Syftemes, with the great Syfteme of the World. 

The Number of the ConjunElions, of thefe Satellites 

with Saturn. 

Of all the Satellites that are, there are no two lb near 
placed to their pri mary Planet, as thefe two < Satellites of Sa- 
turn, and which taken both together make fo great a number 
of Conjunctions with their Vianet in the fame Ipaceof time ; 
for there are in all no lets than 653 in a year, whereas the 
two firft Satellites of 'Jupiter make, one with another, but 
617 ', the firft of Saturn's, makes its Revolution in 3 hour3 
longer time than the firft of Juplters, but Saturns fecond 
has its Period y hours and half £ho iter thanjaplfers fecond' 
Satellite:.. 
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*2%e Glaffes ufed to make thefe Difcoveries. 

The Diftance of thefe two ^Planets, , which is almoft Infinite 
in refped of their Magnitude, had kept them yet much 
longer concealed, if we had not for this purpofe made ufe 
of Glaffes of extraordinary Force. They were firft of all 
feen in March Anno 1684, by two excellent Objed Glaffe3 
of 100 and 1 36 feet, and afterwards by two others of po 
and 70 feet, all made by Sigr. Campani and fent from Rome 
to the Royal Obfervatory by the Kings order, after the dis- 
covery of the third andflft Satellites, which had been made 
by others of his Glaffes of 47 and 34. feet. We made ufe of 
them without 'Tubes, by a more fimple contrivance than 
thofe propofed either before oriince. Wehaveflncefeenall 
thefe Satellites with that of 34 feet, and continued to ob- 
ferve them with Glaffes of Mr. Borelll of 40 and jofeet y 
and by thofe which Mr. Jrtouquelhzth lately made, ofSo^ 
j 55- and 110 feet. It was eafy for us to fee thefe two Sa- 
tellites by thefe different forts of Glaffes, after having found 
the Rules of their Motion, whereby we might with more 
particular attention look upon the places where they ought 
to be. 

We placed thefe great Glaffes fbmetimes upon the Ob- 
fervatory, fometimes upon great Mails, fbmetimes upon the 
Tower of Wood, which his Majefty has caufed to be 
brought for this purpofe from Marly, upon the Terrafi of 
the Obfervatory. Laftly we put them in a Tube raifed up- 
on a fupport made like a Ladder with three leggs, which 
had all the fuccefs we defired. 

After having diftinguifhed thefe 2 Satellites from the 
fixt Starrs, from the other Satellites of Saturn, and from, 
each other, and found the periods of their Motion, we 
have eftablifhed Epochs from Obferyations, as near as we 
could to the Conjunctions, 
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Radices or Epocha of their Motions* 

The firft Satellite was obferved 45 degrees diftant from its 
Perigee, movingtowards the Wejl, March nth \6%6 ft. N. 
at 10 #. 40 miff, at night, and returned to the fame po- 
fition on the 14th of April at the fame hour. 

The fecondwas 36 ^r<?^ diftant from the Perigee to the 
We fl y the 30/$ of March 1686 ft.N. at 8 of the clock in the 
evening. 

A ' Comparifon of the Revolutions of Sa turns Satellites 

with Jupiters. 

It were too much at this time, to give all we have obfer- 
ved of the other Satellites, but we cannot mifs comparing 
the Periods of the Satellites of Saturn with thofe of Jupiter , 
after the following manner, by .which it appears that the 
Satellites of Saturn in the fame order, per for me their Revo- 
lutions in left time, than thofe of Jupiter, that anfwer to 
them, except the firfc, as may be ihen in this Table. 

day hour mitt. 
Thefrfl Satellite of Jupiter revolves in — 1 — 18 — 25) 
iChe frjl Satellite of Saturn in . - 1 — ■ 21 -~- i_o 

1 , , ■ - — — .,, , — . 

Thefecond of Saturn in * • ■ • -♦ ■ « — 2 — 17 — 43 

Thefecond of Jupiter in -— — 3- — 13 — 15) 

The third cf Saturn in - • — — ■ > 4 — 12 — 27 

The third of Jupiter in — — — 7 — 4 ~ o 

The fourth of Saturn in 15 — 23 — 15 

The fourth of Jupiter in • 16 — 18 — 5 

The f ft cf Saturn in — — ~** — — «— — -* 70 -— 21 — o 
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Thefe are the particulars of the Difcovery, whereby the 
admirable Analogy and Uniformity of the parts of theUni- 
verfe are moil evident, and the Infinite Wifdome and Pow- 
er of the Creator is demonfcrated to the Contemplative. In 
the- Conclusion, the Diicovcrer confiders that the An- 
tient Aftronomers, having tranflated the Names of their 
Heroes among the Starrs, thole Names have continued 
down to us unchanged, notwithstanding the endeavour of 
following Ages to alter them ; and that Galileo, after their 
Example, had honoured the Houfe* of the Medici with the 
difcovery of the Satellites of Jupiter, made by him under the 
Protection of Cofmus II ; which Starrs will be always 
known by the Name of Sidera Medicea. Wherefore he con- 
cludes that the Satellites of Saturn, being much more exalted 
and more difficult to diicover, are not unworthy to bear 
the Name of Louis le Grand, under whofe Reign and in 
whofe Obfervatory the fame have been detected, which 
therefore he calls Sidera Lodoicea, not doubting but to have 
perpetuated the Name of that King, by a Monument much 
more lafting than thofe of Brafs and Marble, which fiiali 
be erected to his Memory. 

In our Figure we have omitted the Orbe of the outer Sa- 
tellite, that fo the reft might not be crouded, but its diftance 
to that of Hugenias'Sj is as Cube Root of 2.5 or 2,02,5 to i. 






Aftronomical Obfervathns of the "Edipj.es of the. 
'Planet Jupiter, by the Moon in March and April, 
la/lj made at London. 

The Lipfick Ephemerides of Mr. Godfrid Kink, giving, 
notice of thefe Occupations, they were thought of too great 
confequence to be neglected, if the weather proved fair. 
The firft hapned March 3 1 th.zt night, and was attended with, 
a moft Serene Sky, no Clouds anywhere appearing, where- 
ibre Mr, Hook and E, Bailey undertook the Oblervation in 
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